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Abstract: Consider the first-order linear differential equation with several retarded
arguments x′ (t) +

∑m
i=1 pi (t)x (τi (t)) = 0, t ≥ t0, where the functions pi, τi ∈

C
(
[t0,∞) ,R+

)
, for every i = 1, 2, . . . ,m, τi (t) ≤ t for t ≥ t0 and limt→∞ τi (t) =∞.

In this paper we review the most interesting sufficient conditions under which all
solutions oscillate. An example illustrating the results is given.
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1 Introduction

Consider the first-order linear differential equation with several non-monotone retarded
arguments

x′ (t) +

m∑
i=1

pi (t)x (τi (t)) = 0, t ≥ t0, (1.1)

where the functions pi, τi ∈ C ([t0,∞) ,R+) , for every i = 1, 2, . . . ,m, (here R+ =
[0,∞)), τi (t) ≤ t for t ≥ t0 and limt→∞ τi (t) =∞.

Let T0 ∈ [t0,+∞) , τ (t) = min {τi (t) : i = 1, . . . ,m} and τ−1 (t) = sup {s : τ (s) ≤ t}.
By a solution of the equation (1.1) we understand a function x ∈ C ([T0,+∞) ,R),
continuously differentiable on [τ−1 (T0) ,+∞] and that satisfies (1.1) for t ≥ τ−1 (T0).
Such a solution is called oscillatory if it has arbitrarily large zeros, and otherwise it is
called non-oscillatory.

For the general theory the reader is referred to [9, 11,12,17].
The oscillatory behavior of functional differential equations has been the subject of

many investigations. See, for example, [1–20] and the references cited therein.
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